1. Introduction {#s0005}
===============

The COVID-19 (also known as coronavirus) outbreak started in December 2019 in Wuhan, China, and rapidly spread in many countries all over the world (e.g., [@bb0050]; [@bb0070]). In March 2020, the World Health Organization declared the outbreak as a pandemic, with countries such as China, Italy, Spain and the US being hit hardest. At present (April 14th, 2020), more than 1,750,000 people have been infected and more than 110,000 have died from the virus ([www.who.int](http://www.who.int){#ir0005}). Numerous countries have taken unprecedented measures to prevent social contact and to slow down the spread of the virus, such as closing schools, shops, restaurants and bars, prohibiting public events and stimulating or imposing working from home. These measures can all be labeled as "social distancing", and are especially efficient for diseases (such as COVID-19) which are transmitted by respiratory droplets and require a certain proximity of people ([@bb0125]). Some countries (e.g., China, Italy, Spain) have enforced social distancing by imposing lockdowns (in certain regions or the country as a whole), while other countries (e.g., Netherlands, Sweden, UK, US) have taken less stringent social distancing measures. Up till now, it is unclear how long social distance measures will last. Furthermore, subsequent waves of the virus might result in new waves of social distancing in the near future ([@bb0130]).

Social distancing measures have important effects on activity participation. A lot of people are temporarily unemployed or work from home, and most out-of-home (leisure) activities are cancelled. As a result, travel demand decreases and many countries have already witnessed spectacular drops in car traffic (strongly decreasing congestion and air pollution), and in public transport ridership (often resulting in less frequent services) (e.g., [@bb0015]; [@bb0040]; [@bb0085]). Of course, this is only a temporal situation and we can expect that out-of-home activity participation and travel demand will rise again when the measures are lifted. However, we do not know how long these measures will last and whether or not subsequent waves can be expected. Furthermore, people might still fear social contact when social distancing rules are no longer in force, affecting activity participation and travel. In this viewpoint I offer some hypotheses on the potential effects of social distancing on travel behavior. This viewpoint is organized as follows. In [Section 2](#s0010){ref-type="sec"}, I will describe the potential effects of social distancing on travel behavior, while in [Section 3](#s0015){ref-type="sec"} the potential implications for health and well-being are described. [Section 4](#s0020){ref-type="sec"} provides conclusions and policy recommendations. Although the COVID-19 outbreak has major implications on international travel, this viewpoint focuses on daily travel patterns.

2. Changes in travel behavior {#s0010}
=============================

As a result of social distancing, travel demand might drop due to an increased amount of working from home, e-learning, and a reduced number of public activities and events. People might be more inclined to perform activities at home with family members or close friends. This might result in less car traffic -- and less congestion during peak hours -- and in reduced public transport ridership. People might also be more inclined to get home-delivery of goods purchased online (e.g., food, clothes), resulting in fewer shopping trips ([@bb0100]). Of course, social distancing might also influence travel mode choice. People might avoid public transport as these can be considered a breeding ground for viruses and places where it might be difficult to avoid contact with other passengers ([@bb0110]). Those that do not have other options than using public transport might try to avoid crowded buses and trains by travelling during off-peak hours. Of course, this might be difficult if public transport operators decide to decrease capacity or frequency due to low ridership. People with access to a car, might be inclined to drive more, as the car "protects" them from other travelers. Because of the reduced travel demand, a higher share of car use will probably not result in more kilometers travelled by car. In fact, less driving and lower amounts of congestion can be expected. An increase in the use of taxis and ridehailing services, especially of those typically using public transport, might also be expected. Also walking and cycling might -- in case of short trips -- increase, since social contact can (mostly) easily be avoided during active travel. Due to the reduction of out-of-home activities, people might also walk and cycle more recreationally.

3. Effects of changed travel behavior on health and well-being {#s0015}
==============================================================

Since people often plan and perform out-of-home activities in order to maintain or enhance well-being, reduced activity participation as a result of social distancing can negatively affect subjective well-being ([@bb0020]; [@bb0030]). Out-of-home activities might no longer take place or -- in case of reduced public transport services -- might become inaccessible for those without a car. This isolation results in lower levels of social interaction and self-development, and higher levels of stress, boredom and depression ([@bb0010]). Since people no longer have a lot of destinations to travel to, social distancing might also result in more "undirected travel", i.e., trips without a destination. People might walk, jog, cycle, or joyride as a recreational activity, and thereby enjoy the sensation of speed, the exposure to the environment and scenic beauty ([@bb0075]). As a result, recreational travel can play an important role in maintaining a certain level of subjective well-being. Since studies have indicated that active travel results in the experience of positive emotions (e.g., [@bb0025]; [@bb0105]), especially walking and cycling should be stimulated.

Social distancing measures have clear direct positive effects on health, as they are implemented to avoid people getting infected by the COVID-19 virus. However, since people often derive physical activity from participation in certain out-of-home activities (e.g., fitness, sports, work), social distancing might result in a significant drop in physical activity ([@bb0080]). Since adults are recommended to engage in at least 150 min of moderate physical activity per week in order to prevent weight gain ([@bb0115]), it is important to remain physically active by frequently walking and cycling, recreationally or utilitarian. Otherwise, it is likely that the total amount of physical activity will drop for most people, possibly resulting in increased levels of obesity, diabetes and cardiovascular diseases ([@bb0065]). On the positive side, a reduced demand for (motorized) transport -- as long it is not compensated too much by a higher share of car use -- will most likely result in fewer car accidents (and related injuries and fatalities), and safer walking and cycling conditions ([@bb0090]). Several cities already reported significant reductions in traffic accidents (although the share of speeding cars is often reported to increase) (e.g., [@bb0095]). Furthermore, less traffic might lower air pollution, resulting in reduced chances of respiratory diseases, asthma, lung damage and high blood pressure ([@bb0120]), and possibly slowing down global warming.

4. Conclusion {#s0020}
=============

It can be expected that -- in times of social distancing -- people will travel less, will try to avoid public transport and might travel more actively (recreationally or in case of short distances) or by car. The reduced demand for travel -- as a result of decreased out-of-home participation -- might, however, result in more social isolation, negatively affecting subjective well-being. Recreational walking and cycling might play an important role in maintaining well-being levels, but also in maintaining physical activity levels reducing the risk of increased obesity. Policymakers and transport planners can try to stimulate walking and cycling by (temporarily) allocating less-used street space to cyclists and pedestrians ([@bb0055]), especially at places that were previously affected by traffic congestion and did not have adequate walking and cycling infrastructure. Cities in Europe (e.g., Berlin, Vienna), North America (e.g., Philadelphia, Vancouver), and Latin America (e.g., Bogota, Mexico City) have already decided to temporarily turn car lanes into sidewalks and bike lanes ([@bb0060]). Additionally, restricting cars from certain local streets, placing additional (pop-up) cycling parking, and reducing waiting time for pedestrians to cross roads might be easy, cheap and fast ways to stimulate active travel. Some Australian cities, for instance, have already started implementing automatic pedestrian crossings, so that people do not have to press a button ([@bb0060]). At places where these measures turn out to be successful (i.e., resulting in large flows of active travelers), these measures could remain in force permanently.

Public transport operators should focus on making public transport a safer way of travelling in times of social distancing, enabling those without a car or physically disabled to travel around. Especially people with low-income jobs -- and lower access to cars -- are often not able to work from home and therefore keep using public transport (e.g., [@bb0045]). Although public transport services strongly depend on revenues from fares, public transport operators should be encouraged not to drastically reduce public transport frequency or capacity (as a result of lower ridership), but remain a certain level of service enabling travelers to keep a safe distance from each other. Since many public transport operators currently have -- due to plummeting revenues -- financial difficulties (e.g., [@bb0005]; [@bb0035]), governments could temporarily provide public transport operators with financial support in doing so. If social distance measures would continue for longer periods, operators should think about reorganizing the interiors of buses and train cars (e.g., making more separate compartments), so passengers can more easily avoid social contact and travel in a safe way. Finally, policymakers and planners should try to create and open up more public green spaces in cities where residents can walk, cycle or hang out, in order not to create residential preferences for low-density suburbs and related car-dependent lifestyles.
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